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(54) LUBRICATING GREASE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a lubricating grease compsn. which can prolong the service life 
of rotating and sliding mechanisms required to have heat resistance, loading resistance, and endurance 
by blending an org. molybdenum compd. and a nonpolar polymer with a calcium sulfonate complex 
grease as a base material. 

SOLUTION: This lubricating grease compsn. comprises: 100 pts.wt. base grease comprising 40 to 95 
wt.% at least one base oil selected from mineral oils or synthetic oils and 5 to 60 wt.% calcium sulfonate 
complex thickener; and, blended therewith, 1 to 20 pts.wt. org. molybdenum compd. and 1 .5 to 30 pts.wt. 
nonpolar polymer. The thickener comprises calcium sulfonate and calcium carbonate as indispensable 
components and, blended therewith, at least two components selected from among calcium dibehenate, 
calcium distearate, calcium dihydroxystearate, calcium borate, and calcium acetate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lubricating grease constituent characterized by coming to blend the organic molybdenum 
compound (component c) 1 - 20 weight sections, and the non-polar polymer (component d) 1.5 - 30 
weight sections to the radical grease 1 00 weight section which consists of 40 - 95 % of the weight 
(component a) of at least one sort of base oil and 5 - 60 % of the weight (component b) of calcium 
sulfonate complex system thickening agents chosen from mineral oil or synthetic oil. 
[Claim 2] The lubricating grease constituent according to claim 1 which blends at least two sorts of 
components chosen from the group to which a thickening agent (component b) uses calcium sulfonate 
and a calcium carbonate as an indispensable component, and becomes this from calcium dibehenate, 
calcium distearate, calcium dihydroxy stearate, boric-acid calcium, and calcium acetate. 
[Claim 3] The lubricating grease constituent according to claim 1 whose organic molybdenum 
compounds (component c) are at least one sort of compounds chosen from molybdenum dialkyl 
dithiocarbamate or molybdenum dialkyl dithiophosphate. 

[Claim 4] The lubricating grease constituent according to claim 1 whose non-polar polymer (component 
d) is polyolefine. 

[Claim 5] The lubricating grease constituent according to claim 1 which are at least one sort of 
polymers chosen from the group which a non-polar polymer (component d) becomes from polyethylene, 
polypropylene, polybutene, a polyisobutylene, and polyisoprene. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the lubricating grease constituent excellent in thermal resistance, load 
carrying capacity (baking-proof nature, wear tightness, extreme pressure property, etc.), and endurance, 
in detail, this invention makes work roll bearing of a rolling mill the start, and relates to the lubricating 
grease constituent used for the rotation which requires severe loads, such as a machine for iron 
manufacture with which thermal resistance, load carrying capacity, and endurance are demanded, a 
machine for construction, and an automobile, and the lubrication part concerning a sliding device. 
[0002] 

[Description of the Prior Art] Conventionally, the calcium sulfonate complex system grease which used 
the calcium sulfonate complex system thickening agent which contains a calcium carbonate as 
lubricating grease which fills a water resisting property, rust-proofing nature, thermal resistance, and 
load carrying capacity is known (JP,5-8760,B). 

[0003] A calcium carbonate is distributed in grease at colloid. However, since the particle size is as 
small as 0.2-0.5 micrometers, Especially when it is used for the lubrication part concerning rotation of 
bearing, gear, etc. which require a severe load, and a sliding device Uneven wear of this machine part 
occurred, or the unusual temperature rise arose, and the problem was in the withstand-load engine 
performance, and there was also a trouble that endurance ability was missing ("annual report in Heisei 3 
fiscal year" the 93- of a corporation lubricating oil association central technical research center 130 
pages). 

[0004] So, in the part which requires the applied severe load, lubricant, such as a metal deactivator for 
the corrosion prevention resulting from a rusr-proofer, an extreme pressure additive, and this extreme 
pressure additive, a wax, and a polymer, was added by high temperature grease, such as lithium complex 
system grease and urea grease, and grease constituent use is carried out (JP,7-30350,B). However, the 
additive of varieties was contained, therefore the water resisting property, the heat-resistant fall, etc. 
arose, and this grease constituent had the trouble of originally spoiling the property which radical grease 
has. 
[0005] 

[Problem(s) to be Solved by the Invention] The place which it is accomplished in order that this 
invention may solve the above-mentioned various troubles, and is made into the purpose The machine 
for iron manufacture with which work roll bearing of a rolling mill is made into the start, and thermal 
resistance, load carrying capacity, and endurance are demanded, It is in offering the lubricating grease 
constituent used in order to be able to apply to the various industrial machines which have the rotation 
by which the severe load of the machine for construction, an automobile, etc. is applied especially, and a 
lubrication part concerning a sliding device and to attain the reinforcement of these machines. 
[0006] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly in view of the above- 
mentioned technical problem, when the organic molybdenum compound and non-polar polymer which 
give heat-resistant ability based on the calcium sulfonate complex system grease which has a water 
resisting property, rust-proofing nature, thermal resistance, and load carrying capacity are used 
together, this invention persons acquire knowledge that load carrying capacity and endurance may be 
sharply improved according to those synergistic effects, and came to complete this invention. 
[0007] Namely, the lubricating grease constituent concerning this invention "As opposed to the radical 
grease 100 weight section which consists of 40 - 95 % of the weight (component a) of at least one sort 
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of base oil and 5 - 60 % of the weight (component b) of calcium sulfonate complex system thickening 
agents chosen from mineral oil or synthetic oil It is the lubricating grease constituent characterized by 
coming to blend the organic molybdenum compound (component c) 1 - 20 weight sections, and the non- 
polar polymer (component d) 1.5 - 30 weight sections" (claim 1). 

[0008] Moreover, it is characterized by what "a thickening agent (component b) uses calcium sulfonate 
and a calcium carbonate as an indispensable component, and blends for at least two sorts of 
components chosen from the group which becomes this from calcium dibehenate, calcium distearate, 
calcium dihydroxy stearate, boric-acid calcium, and calcium acetate" (claim 2). 

[0009] Moreover, it is characterized by what "organic molybdenum compounds (component c) are at 
least one sort of compounds chosen from molybdenum dialkyl dithiocarbamate or molybdenum dialkyl 
dithiophosphate" (claim 3). 

[0010] Moreover, it is characterized by what "a non-polar polymer (component d) is polyolefine" (claim 
4). 

[0011] Furthermore, it is characterized by what "non-polar polymers (component d) are at least one 
sort of polymers chosen from the group which consists of polyethylene, polypropylene, polybutene, a 
polyisobutylene, and polyisoprene" (claim 5). 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained more to a detail. 

(1) The lubricating grease constituent of constituent this invention of a lubricating grease constituent 

comes to blend an organic molybdenum compound and a specific polymer with the radical grease which 

consists of base oil and a thickening agent. Each component is explained concretely below. 

[0013] (a) Base oil (component a) 

As base oil, various lubricating oil base oil, such as a mineral oil (petroleum) system lubricating oil used 
for usual grease and a thing of the mixed stock which used together a synthetic system lubricating oil or 
these, is used. As a mineral lubricating oil, the thing of 5-1000mm2 / second has the desirable kinematic 
viscosity in 40 degrees C from a viewpoint of a low temperature performance. On the other hand as a 
synthetic system lubricating oil, diphenyl ether, such as polyol esters, such as alpha olefins, alpha olefin 
oligomer, diester, and a neopentyl polyol ester, and alkylation diphenyl ether, and polyphenyl ethers are 
mentioned, and alkylation diphenyl ether is desirable also in these. 
[0014] (b) Thickening agent (component b) 

As a thickening agent, a calcium sulfonate complex system thickening agent, i.e., calcium sulfonate, is 
used as an indispensable component, and the thickening agent which combined the calcium salt (calcium 
soap) chosen as it from lower-fatty-acid calcium salts, such as higher-fatty-acid calcium salts, such as 
the (i) calcium carbonate, (ii) calcium dibehenate, calcium distearate, and calcium dihydroxy stearate, 
and calcium acetate (iii), (iv) boric-acid calcium, etc. is used. 

[0015] What blended at least two sorts of components chosen from the group which uses calcium 
sulfonate and two components of a calcium carbonate as an indispensable component, and becomes 
these from calcium dibehenate, calcium distearate, calcium dihydroxy stearate, boric-acid calcium, and 
calcium acetate especially (a total of four components) is desirable, moreover, the increase of calcium 
sulfonate — a butterfly — effectiveness — a viewpoint to a base number — 50-500 — the high 
basicity calcium sulfonate of 300-500 is especially desirable. 
[0016] (c) An organic molybdenum compound (component c) 

As an organic molybdenum compound, the molybdenum compound which has alkyl groups, such as 
methyl, ethyl, propyl, and ethylhexyl one, isopropyl, is used, the molybdenum compound which has an 
alkyl group especially is desirable, molybdenum dialkyl dithiocarbamate and molybdenum dialkyl 
dithiophosphate are especially desirable, and especially the case where an alkyl group is ethylhexyl 
further is desirable. 

[001 7] (d) Non-polar polymer (component d) 

the resin (for example, a polyvinyl chloride and acrylic resin (meta) — ) which has a polarity as a non- 
polar polymer Non-polar polymers, such as polystyrene, except, for example, polyolefines, such as a urea 
resin and phenol resin, are used. Especially, polyolefine is desirable and especially carbon numbers are 
2-12, and the desirable homopolymer of about two to eight alpha olefin or the desirable copolymer 
between these alpha olefins. Polyethylene, polypropylene, polybutene, a polyisobutylene, and 
polyisoprene are specifically mentioned, and these are independent, or can mix and use two or more 
sorts together. Also in these, the thing of 500-20000 has polyethylene or polypropylene, especially the 
most desirable molecular weight. 

[0018] (e) Lubricant, such as an antioxidant, a pour point depressant, and a wax, can be suitably blended 
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with the lubricating grease constituent of additional component this invention in the range which does 
not bar the effectiveness of this invention if needed. 

[0019] (2) The blending ratio of coal of each above-mentioned component which constitutes the 
lubricating grease constituent of blending-ratio-of-coal this invention of each component of a 
constituent is as follows. In the radical grease which consists of base oil (component a) and a thickening 
agent (component b), it is 5 - 60 % of the weight of thickening agents in 40 - 95 % of the weight of base 
oil, and is 10 - 55 % of the weight of thickening agents preferably in 45 - 90 % of the weight of base oil. 
Base oil serves as the inclination for grease to harden at less than 40 % of the weight, and for a fluidity 
to fall, and on the other hand, if base oil exceeds 95 % of the weight, it will become the inclination for 
grease to become soft, and for a fluidity to be too high and to approach a lubricating oil. 
[0020] In addition, although 90-10:10-90 have the desirable ratio of mineral oil and synthetic oil, and the 
low temperature or hot engine performance of the rate in the case of using mineral oil and synthetic oil 
together as base oil (component a) will improve if the ratio of synthetic oil is raised, a raw material price 
becomes high and economical efficiency falls. 

[0021] the radical grease 100 weight section which the loadings of an organic molybdenum compound 
(component c) become from above-mentioned base oil (component a) and an above-mentioned 
thickening agent (component b) — receiving — 1-20 weight section — it is 2 - 10 weight section 
preferably. If the loadings of an organic molybdenum compound become lacking in load carrying capacity 
in under 1 weight section and 20 weight sections are exceeded, it will become the inclination for metallic 
corrosion, such as a machine part, to tend to happen. 

[0022] In addition, since metaled corrosion produced the organic molybdenum compound only by 
carrying out 0.2 weight section combination, in the conventional technique, corrosion prevention was 
planned using the metal deactivator etc., but even if it blended the organic molybdenum compound to 20 
weight sections by using a calcium sulfonate complex system thickening agent in this invention, it 
became possible to prevent corrosion. 

[0023] the radical grease 100 weight section which the loadings (component d) of a non-polar polymer 
become from above-mentioned base oil and an above-mentioned thickening agent — receiving — 1 .5 - 
30 weight section — it is 2 - 10 weight section preferably. Under in the 1.5 weight section, the loadings 
of a non-polar polymer become lacking in endurance, and if 30 weight sections are exceeded, they will 
serve as the inclination for low-temperature-performance ability to fall. 

[0024] (3) Radical grease is first manufactured from base oil (component a) and a thickening agent 
(component b), and manufacture of the lubricating grease constituent of manufacture this invention of a 
lubricating grease constituent adds other additional components (component e) in this radical grease at 
an organic molybdenum compound (component c) and a non-polar polymer (component d) list, it mixes 
these and is manufactured. 

[0025] First, a calcium carbonate is made to generate from high basicity calcium sulfonate under 
existence of base oil, such as mineral oil, using a suitable solvent, then lower fatty acid and a higher 
fatty acid are added, a fatty-acid calcium salt (calcium soap) is compounded, subsequently a 
temperature rise is carried out to 140-150 degrees C, a non-polar polymer and an antioxidant with the 
high melting point are added, and dissolution distribution is carried out. 

[0026] Subsequently, after cooling at room temperature -80 degree C, an organic molybdenum 
compound and a pour point depressant are added, and a uniform constituent is obtained using a three- 
step roll mill, the De Dis per mille, a colloid mill, etc. In addition, although dissolution distribution is 
carried out at the temperature more than softening temperature as above-mentioned, when the particle 
size of the polymer concerned is small (about 2-20 micrometers), a non-polar polymer can be put in at 
the time of cooling, without dissolving, and stirring and distribution of it can usually be done. 
[0027] 

[Example] The example of an experiment shown below explains this invention still more concretely. 
Whenever [ [I] evaluation approach (1 ) butterfly ] is JIS. It was based on "5.3 It being a measuring 
method whenever [ butterfly ]". [ of K-2220 ] 

(2) The dropping point is JIS. It was based on "5.4 Dropping point test method" of K-2220. > 

(3) Copper plate corrosion is JIS. It was based on the "5.5 Copper-corrosion-test approach" of K-2220. 

[0028] (4) The CHIMUKEN type withstand-load engine performance is JIS. Although based on "5.16 
CHIMUKEN type withstand-load ability test method" of K-2220, this example of an experiment 
estimated under the severe condition more. Namely, although the grease for evaluation was supplied at 
45**9g a rate for /and the success load was searched for in JIS (grease type), in order for a severe 
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condition to estimate more, it examined this time by applying a test block and applying 0.5g of grease for 
evaluation to a trial cup (spreading type). It presupposed that a test load is fixed 9.1kg, and although 
test time was for 10 minutes in JIS f in this case, it carried out in 60 minutes. 

[0029] The case where success (O mark) and temperature exceeded 1 50 degrees C for the case where 
temperature is 1 50 degrees C or less was made into the rejection (x mark). Moreover, the time amount 
which amounted to 1 50 degrees C in the rejected case was shown in the evaluation result. Moreover, 
when it continued for 60 minutes, the maximum temperature of a test block was shown in the evaluation 
result. 

[0030] The radical grease 1 and the radical grease 2 which are used in preparation each example and 
the example of a comparison of [II] radical grease were prepared as follows. 

[0031] (a) Purification mineral oil (kinematic viscosity in 40 degrees C: 98.3mm2 / second) was used as 
preparation (1st process) base oil of radical grease 1, 66.6 % of the weight of base oil, 30 % of the weight 
of high base calcium sulfonate of a base number 300, and 3 % of the weight of methanols were put into 
the reaction vessel, and it stirred enough, and mixed to homogeneity. 

[0032] (The 2nd process) After fully stirring mixture obtained at the 1 st process, it warmed at 80-95 
degrees C, the methanol was volatilized, it removed, and the mixture which the calcium carbonate 
distributed in mineral oil at colloid was obtained. 

[0033] (The 3rd process) Next, 0.3 % of the weight of boric acids, 1 .2 % of the weight of acetic acids, 0.7 
% of the weight of behenic acid, and 0.5 % of the weight of stearin acid were added and stirred into the 
mixture obtained at the 2nd process. 

[0034] (The 4th process) Subsequently 1.5 % of the weight of calcium hydroxides was made the mixture 
obtained at the 3rd process at the water solution, and it added. It stirred enough, it held for 30 minutes 
at 1 50**5 degrees C of maximum temperatures, and growth of micellar structure, i.e., the crystal 
structure, was equalized. 

[0035] (The 5th process) Next, 0.5 % of the weight of 2,6-di-tert-butyl-4-methyIphenol and 2.0 % of the 
weight of bis-amides were added in the meantime, cooling gradually, to the room temperature, after 
cooling, it processed by the three-step roll mill, and calcium sulfonate complex system grease was 
obtained. The presentation of the obtained radical grease 1 is shown in Table 1. 

[0036] (b) Alkylation diphenyl ether (kinematic viscosity in 40 degrees C: 97.5mm2 / second) was used 
as preparation (1st process) base oil of radical grease 2, 67.6 % of the weight of base oil, 28 % of the 
weight of high base calcium sulfonate of a base number 400, and 3 % of the weight of methanols were 
put into the reaction vessel, and it stirred enough, and mixed to homogeneity. 

[0037] (The 2nd process) After fully stirring mixture obtained at the 1st process, it warmed at 80-95 
degrees C, the methanol was volatilized gradually, it removed, and the mixture which the calcium 
carbonate distributed in mineral oil at colloid was obtained. 

[0038] (The 3rd process) Next, 1 .5 % of the weight of acetic acids, 0.7 % of the weight of behenic acid, 
0.5 % of the weight of stearin acid, and 1.1 % of the weight of hydroxy stearin acid were added into the 
mixture obtained at the 2nd process, and it fully stirred into it. 

[0039] (The 4th process) Subsequently 1 .3 % of the weight of calcium hydroxides was made the mixture 
obtained at the 3rd process at the water solution, and it added. It stirred enough, and at 1 50 degrees C 
of maximum temperatures, it held for 30 minutes and growth of micellar structure, i.e., the crystal 
structure, was equalized. 

[0040] (The 5th process) Next, 0.2 % of the weight of p and p-dioctyl diphenylamines and 1 .0 % of the 
weight of micro crystallin waxes were added in the meantime, cooling gradually, to the room 
temperature, after cooling, it processed by the three-step roll mill, and calcium sulfonate complex 
system grease was obtained. The presentation of the obtained radical grease 2 is shown in Table 1. 
[0041] 
[Table 1] 
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[0042] Each component was blended by the combination presentation shown in the [III] examples 1-6, 

the example 1 of a comparison - 8 (examples 1-6) Table 2 and 3, and it processed by the three-step roll 

mill. These evaluation results are shown in Table 2 and 3. In addition, MoDTC of c component is the 

abbreviated name of molybdenum dialkyl dithiocarbamate ("Molyvan A" (trade name) by Vanderbilt) in 

front Naka, and MoDTP is the abbreviated name of molybdenum dialkyl dithiophosphate ("Molyvan 

L" (trade name) by Vanderbilt). 

[0043] 

[Table 2] 
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[0044] 
[Table 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/08/30 



JP.1 1-Q35963.A [DETAILED DESCRIPTION] 6/8 <<—V 

[»3] 









mmme 




(J£#a+£#b) 


90. 0 


88. 0 


St 
# 


08#c) 
MoDTC 
MoDTP 


6. 0 


10.0 


fi 

& 

% 




5. 0 


2- 0 




*>±5g (6 ow) 


32 4 


300 




27 2 


265 


ft 


S3i£JBfc » i 


1 b 


1 b 




O 


O 



»1 10 0T3, 2 4^ 

»2 9. 1kg, 6 0^ 



[0045] (Example 1 of a comparison) It evaluated, using radical grease 1 independently. Although the 
evaluation result was as given in Table 4, the CHIMUKEN type withstand-load engine performance 
(spreading type) amounted to 1 50 degrees C in 27 minutes. 

[0046] (Example 2 of a comparison) Each component was blended by the combination presentation 
shown in Table 4, and it processed by the three-step roll mill. An evaluation result is shown in Table 4. 
In addition, the CHIMUKEN type withstand-load engine performance (spreading type) attained the 
temperature rise to 150 degrees C in 55 minutes. 

[0047] (Example 3 of a comparison) Each component was blended by the combination presentation 
shown in Table 4, and it processed by the three-step roll mill. An evaluation result is shown in Table 4. 
In addition, the CHIMUKEN type withstandHoad engine performance (spreading type) attained the 
temperature rise to 1 50 degrees C in 58 minutes. 

[0048] (Example 4 of a comparison) Each component was blended by the combination presentation 
shown in Table 4, and it processed by the three-step roll mill. An evaluation result is shown in Table 4. 
In addition, ZnDTC is the abbreviated name of the zinc and dialkyl dithiocarbamate ("Vanlube AZ" (trade 
name) by Vanderbilt) which is a general extreme pressure additive. Moreover, as an evaluation result, 
heat-resistant ability was missing and the temperature rise amounted to 150 degrees C in 12 minutes at 
the usual extreme pressure fall agent. 

[0049] (Example 5 of a comparison) Each component was blended by the combination presentation 
shown in Table 5, and it processed by the three-step roll mill. An evaluation result is shown in Table 5. 
By the sulfuration olefin (the "die loop formation S-290" (trade name) by Dainippon Ink) which is the 
usual extreme pressure additive, thermal resistance was missing and the temperature rise amounted to 
1 50 degrees C in 7 minutes. 

[0050] (Example 6 of a comparison) Each component was blended by the combination presentation 
shown in Table 5, and it processed by the three-step roll mill. An evaluation result is shown in Table 5. 
A temperature rise is [0051] which amounted to 150 degrees C in 20 minutes. (Example 7 of a 
comparison) The heat-resistant urea grease marketed as withstand-load grease was evaluated. An 
evaluation result is shown in Table 5. Although the dropping point was high and copper plate corrosion 
was as good as 2a, the CHIMUKEN type withstand-load engine performance (spreading type) attained 
the temperature rise to 150 degrees C in 12 minutes. 

[0052] (Example 8 of a comparison) The heat-resistant aluminum complex grease marketed as 
withstand-load grease was evaluated. An evaluation result is shown in Table 5. The dropping point was 
low, copper plate corrosion was as bad as 4c, and the CHIMUKEN type withstand-load engine 
performance (spreading type) attained the temperature rise to 1 50 degrees C in 6 minutes. 
[0053] 
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[0054] 
[Table 5] 
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[0055] In the grease constituent of this invention, the calcium carbonate distributed to colloid in the 
constituent is contributed to the withstand-load engine performance, an organic molybdenum compound 
controls the wear under a severe condition, and, on the other hand, it is surmised that a non-polar 
polymer controls an unusual temperature rise at the same time it raises the intercurrence (rolling sliding 
contact side) of these components, and it is raising endurance. 
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[0056] 

[Effect of the Invention] The lubricating grease constituent of this invention can be used for the rotation 
which requires severe loads, such as steel with which thermal resistance including rolling mill work roll 
bearing, load carrying capacity, and endurance are demanded, a construction equipment, and an 
automobile, and the lubrication part concerning a sliding device. Therefore, the lubricating grease 
constituent of this invention is very useful practically. 
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